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Bangunan yang berada di tanah pasti memiliki risiko akibat beban gempa bumi. 
Dalam membatasi displacement lateral dan memperkecil risiko keruntuhan akibat 
beban gempa dibutuhkan kekakuan bangunan yang berasal dari sistem penahan 
lateral yang tepat. Sistem shearwall frame sering digunakan sebagai penahan 
lateral disaat sistem open frame menjadi kurang ekonomis dan efektif. Namun, 
pada ketinggian tertentu shearwall atau corewall menjadi terlalu langsing dan 
kurang efektif dalam menahan drift (simpangan). Salah satu solusi adalah sistem 
outrigger dan belt wall. Tujuan penelititan pada skripsi ini adalah menganalisis 
kinerja sistem outrigger dan belt wall akibat beban gempa, dampak pada lokasi 
pemasangan, dan tingkat kinerja struktur. 
 
Penelitian ini adalah preliminary design terdiri dari tiga tahap dengan 
menggunakan analisis gempa dinamik respons spektrum. Tahapan tersebut adalah 
tahap input, analisis, dan output. Analisis struktur dilakukan dengan pemodelan 
gedung 53 lantai  dengan sistem penahan lateral yang terkomputerisasi secara tiga 
dimensi (3D) pada program ETABS sebagai alat bantu, dan output dari penelitian 
ini adalah perbandingan kinerja antara sistem open frame dianggap sebagai sistem 
awal kronologi perancangan, sistem shearwall frame yang dianggap sebagai 
gedung eksisting, serta sistem outrigger dan belt wall berdasarkan pengurangan 
displacement, simpangan antar lantai terkait syarat batas kinerja struktur, tingkat 
kinerja struktur berdasarkan ATC – 40, serta efisiensi terkait berat total struktur 
dalam menunjukkan manfaat dalam aspek ekonomi. 
 
Simpulan penelitian ini adalah sistem outrigger dan belt wall mampu mengatasi 
kekurangan dari sistem open frame dan sistem shearwall frame seperti yang 
tersaji dalam hasil analisis. 
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Satria Erlangga Hardiman, 2016, Performance of Outrigger and Belt Wall 
Structural System on Tall Building due to Earthquake Loading, A Thesis, Civilian 
Engineering Department of Technical Faculty, Surakarta. 
 
The building, which is stand on the earth, absolutely have a risk due to 
earthquake load. An appropriate lateral resisting system is needed to create a 
good bulding’s stiffness for limiting the lateral displacement and decreasing risk 
of failure. The shearwall frame system is often implemented for lateral resisting 
system when the open frame system is less economic and effective. However, on a 
certain height the shearwall or the corewall will become slender and being not 
effective to resist the drift. One of many solutions is outrigger and belt wall 
system. The purpose of this thesis is to analyse the performance of outrigger and 
belt wall system cause by earthquake load, the specific effect on the applied 
location, and the level performance of building. 
  
This research is a preliminary design that consist of three steps by implementing 
dynamic analysis response spectrum method. The steps are input, analysis and 
output. The structure analysis is done by modellling a 53th story tall building with  
lateral resisting systems as a computerized three dimension (3D) model on 
ETABS program as a tool, and the output of this research is a performance 
comparisons among open frame system that is considered as the beginning system 
in designing chronology, shearwall frame system that is considered as the existing 
building, and also outrigger and belt wall system based on displacement’s 
decrease, interstory drift about structure’s performance limit requirements, 
structure’s performance level based on ATC – 40, and also an efficency that 
related to total weight of structure on showing a benefit in economic aspect. 
 
The conclusion of this research is the outrigger and belt wall system is able to 
solve the weakness of open frame system and shearwall frame system as shown on 
the analysed result. 
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